

















Sample 3-Point Response with Annotations for Constructed-Response Iltem 21

Summary annotation statement:

Part (a) of this response contains a good explanation of what would occur, but the example given, “a lot of
organisms could die,” is too general for full credit. In part (b), the explanation of adaptation is also general
but does contain a specific example of what would happen as a result of the change to the mudflats by
stating, “the birds...could easily fly away” This response is general overall and receives a score of 3.
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Sample 2-Point Response with Annotations for Constructed-Response Iltem 21
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Summary annotation statement:

This response gives a good example in part (a) of how clams would be affected but never explicitly states
how this change would affect the organisms’ survivability within the mudflats. Part (b) refers to adaptation in
a limited way by stating, “stronger through evolution” but gives no specific example. Overall this is a limited
response and receives a score of 2.
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Sample 1-Point Response with Annotations for Constructed-Response Item 21
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Summary annotation statement:

This response receives no credit in part (a). The reasoning does not follow a logical path: “if the mudflats
dryed [dried] up...organisms probably wouldn’t die.” The second sentence in the response does convey
weak understanding of survival due to adaptation. As a result this response is considered minimal and
receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Iltem 21
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Summary annotation statement:

This response contains no information that correctly responds to the question. No credit is earned.
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Constructed-Response Iltem 22

22. A student has a sealed container of helium gas. The student gently heats the container.
a. Describe the difference between heat and temperature at the atomic level.

b. Explain how and why the helium gas pressure is affected when the container of helium gas is heated.
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Scoring Guide for Constructed-Response ltem 22

Score

Description

The response demonstrates a thorough understanding of the relationship among heat,
temperature, and pressure in terms of the actions of molecules. The response describes
the difference between heat and temperature at the molecular level and explains how
and why the helium gas pressure is affected when the container of helium gas is heated.
The response has no errors or omissions.

The response demonstrates a general understanding of the relationship among heat,
temperature, and pressure in terms of the actions of molecules. The response has an
error or omission.

The response demonstrates a partial understanding of the relationship among heat,
temperature, and pressure in terms of the actions of molecules. The response has errors
or omissions.

The response demonstrates a minimal understanding of the relationship among heat,
temperature, and pressure in terms of the actions of molecules. The response is minimal
or has one piece of correct information.

The response is incorrect or contains some correct information that is irrelevant to the
skill or concept being measured.

Blank

No response.

Training Notes for Constructed-Response Iltem 22

a. Sample response for 2 points:

* Heat is the total amount of kinetic energy of all the atoms in the container. The response must include
reference to the container or the system for an overall score of 4. (Heat can be transferred by radiation,
conduction, or convection. Heat can be transferred without increasing the temperature of the container.
Heat is directly related to the kind of substance, its mass, and the change in (temperature.)

e Temperature is a measure of the average kinetic energy (atomic motion) of atoms in the container. Using

only the phrase “average KE” implies measurement.

Sample response for 1 point:

e Heat is energy. Temperature is a measurement of heat energy.

b. Sample response for 2 points:

* The pressure in the container increases. Pressure increases because the atoms have more energy
(increased atomic motion), so the atoms of gas hit the sides of the container with a greater force or
frequency. The response must include discussion of atoms hitting (colliding with) sides of the container.

Sample response for 1 point:

* The pressure increases because the energy of the atoms increases and the atoms move faster and

spread out.
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Sample 4-Point Response with Annotations for Constructed-Response Item 22
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Summary annotation statement:
The explanations of both heat and temperature are correct in this response. Part (b) gives valid reasoning for

the increased pressure on the walls of the container using the correct equation. This response is thorough
and earns a score of 4.
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Sample 3-Point Response with Annotations for Constructed-Response Item 22
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Summary annotation statement:
Part (a) has general definitions of both heat and temperature. Part (b) includes a correct explanation

referring to the increased impact of the atoms on the container’s walls. Overall this is a general response
and earns a score of 3.
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Sample 2-Point Response with Annotations for Constructed-Response Item 22
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Summary annotation statement:

This response discusses the correct definition of heat but is explained in a limited fashion. The description
of temperature in part (a) is incorrect. Part (b) has a reference to the increase of energy within this system
but does not discuss collision of particles or why the pressure within the container increases. This is a
limited response and receives a score of 2.

MHSA RELEASED ITEMS - MARCH 2013 SCIENCE ASSESSMENT

15



Sample 1-Point Response with Annotations for Constructed-Response Item 22
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Summary annotation statement:
Part (a) was not attempted in this response. Part (b) has a correct identification of the increased pressure

but does not discuss how increased atomic impacts within the container leads to the increase in pressure.
This response is minimal and receives a score of 1.
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Sample 0-Point Response with Annotations for Constructed-Response Iltem 22
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Summary annotation statement:

Neither part of this response earns credit. There is no discussion of energy and its effects at the atomic
level.
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